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The title compound, [Fe(77 5 -C 5 H s )(NH 2 CH 2 CHBrCH 2 Br)- 
(CO) 2 ](BF 4 ) contains an Fe 11 cation with a three-legged 
piano-stool coordination. The NH 2 CH 2 CHBrCH 2 Br ligand 
contains a chiral carbon atom. The Fe— N bond length is 
2.011 (3) A and the Fe — Cp centroid distance is 1.7189 (5) A. 
In the crystal, the ions are linked via two N— H- ■ F 
interactions and a weak N— H- ■ -Br interaction. 



/i = 6.27 mm 
T = 173 K 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: integration 
(SADABS; Bruker, 2005) 
T min = 0.133, r maI = 0.264 

Refinement 

R[F 2 > 2a(F 2 )} = 0.027 

W R(F 2 ) = 0.076 

S = 1.10 

2944 reflections 

190 parameters 

2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



0.54 x 0.48 x 0.29 mm 



8733 measured reflections 
2944 independent reflections 
2751 reflections with I > 2o"(7) 
R in . = 0.036 



H-atom parameters constrained 
A/w = 0.76 e A~ 3 



-0.64 e A" 



Absolute structure: (Flack, 1983) 
Flack parameter: -0.003 (9) 



D-H-A 




D-H 


H-A 


D- ■ A 


D-H-A 


N1-HL4- 


■F4 


0.92 


2.15 


2.951 (4) 


145 


N1-HL4- 


■Brl 


0.92 


2.79 


3.238 (3) 


111 


Nl-Hlfl- 


■Fl' 


0.92 


2.06 


2.935 (4) 


158 



Symmetry code: (i) x, —y + 1, z + |. 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT- 
Plus (Bruker, 2005); data reduction: SAINT-Plus and XPREP 
(Bruker, 2005); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 Farrugia (1997); 
software used to prepare material for publication: SHELXL97 and 
PLATON (Spek, 2009). 



Related literature 

For the synthesis of the title compound and our previous work 
in this area, see: M'thiruaine et al. (20126). For related amino 
complexes, see: M'thiruaine et al. (2Q\\a,b, 2012a,6). For 
piano-stool bromoalkyl complex structures, see: Friedrich et 
al. (2001, 2004). For some applications of halogenated 
compounds, see: Gerebtzoff et al. (2004); Butler & Sandy 
(2009). 
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Experimental 

Crystal data 

[Fe(C 5 H 5 )(C 3 H 7 Br 2 N)(CO) 2 
M, = 480.69 
Monoclinic, Pc 
a = 12.9385 (4) A 
b = 6.7123 (2) A 



(BF 4 ) 



c = 13.2959 (4) A 
P = 138.664 (2)° 
V = 762.65 (4) A 3 
Z = 2 

Mo Ka radiation 



We thank the University of KwaZulu-Natal for facilities and 
financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FJ2567). 
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Dicarbonyl(i/ 5 -cyclopentadienyl)(2 r 3-dibromopropanamine-/<:N)iron(ll) 
tetrafluoridoborate 

Cyprian M. M'thiruaine, Holger B. Friedrich, Evans O. Changamu and Manuel A. Fernandes 
Comment 

Halogenated compounds are of particular importance in pharmaceuticals and agrochemicals (Butler and Sandy 2009). A 
significant number of drugs and drug candidates in clinical development have halogenated structures because 
halogenation enhances membrane binding and permeation of drugs to the target sites (Gerebtzoff et al, 2004). Thus, 
structural determination of halogenated molecules, particularly the chiral compounds, is warranted. 

The title compound (I) has been previously reported by us as the product of the bromination of the allylamino 
compound [Cp(CO)2Fe{NH 2 CH 2 CH=CH2}]BF4 (M'thiruaine et al, 20126). However, its molecular structure has not been 
previously reported. The compound is an enantiomerically pure chiral compound that crystallizes as the (S) enantiomer 
only. The unit cell of the title compound consisted of two molecular cations and two counteranions. The molecular cation 
displays a piano-stool geometry around the Fe 11 ion with cyclopentadienyl coordinated to the metal centre in a pentahapto 
fashion, thus occupying the apical position, while two carbonyl ligands and the 2,3-dibromopropyl-l-amino ligand 
occupy the basal positions (Fig.l). The 2,3-dibromopropyl-l-amino ligand is coordinated to iron via the amino group, 
with an Fe — N bond length of 2.011 A. This is within the reported Fe — N bond length range (M'thiruaine et al, 20lla,b; 
M'thiruaine et al, 2012a). The two Br atoms on the dibromopropylamino chain are in anti stereochemistry with a torsion 
angle Brl— C9— C10— Br2 =173.08 (19)°. The C— Br bond lengths are 1.942 (5) and 1.978 (4) A, which are close to the 
1.946 (17) and 1.971 (3) A reported for [Cp(CO) 3 W{(CH 2 ) 3 Br}] (Friedrich et al, 2001) and Cp*(CO) 2 Fe{(CH 2 ) 3 Br}] 
(Friedrich et al, 2004), respectively. The molecules are linked by three hydrogen bonds namely Nl — H1A — F4, Nl — 
H1A— Brl and Nl — H1B — Fl (Table 1). 

Experimental 

The title compound was prepared according to a reported procedure (M'thiruaine et al, 2012Z>) and crystals were grown 
by layering a concentrated solution of the compound in CH 2 C1 2 with Et 2 0 and the mixture was kept undisturbed in the 
dark for four days. 

Refinement 

Non-hydrogen atoms were first refined isotropically followed by anisotropic refinement by full matrix least-square 
calculations on F 2 using SHEXTL. Hydrogen atoms were first located in the difference map then positioned geometrically 
and allowed to ride on their respective parent atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT-Plus (Bruker, 2005); data reduction: SAINT-Plus and 
XPREP (Bruker, 2005); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
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structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 Farrugia (1997); software used to prepare 
material for publication: SHELXL9 7 (Sheldrick, 2008) and PLATON (Spek, 2009). 




Figure 1 

Molecular structure of the title complex with the atom labeling scheme. Ellipsoids are drawn at 50% probability level. 



Dicarbonyl(i/ s -cyclopentatlienyl)(2,3-dibromopropanamine- /eiV)iron(ll) tetrafluoridoborate 



Crystal data 

[Fe(C 5 H 5 )(C 3 H 7 Br 2 N)(CO) 2 ]-(BF4) 

M r = 480.69 

Monoclinic, Pc 

Hall symbol: P -2yc 

a = 12.9385 (4) A 

5 = 6.7123 (2) A 

c= 13.2959 (4) A 

P= 138.664 (2)° 

V= 762.65 (4) A 3 

Z=2 



F(000) = 464 

D x = 2.093 Mg nr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5868 reflections 

(9 = 2.3-28.3° 

fi = 6.27 mm -1 

T= 173 K 

Prismic, brown 

0.54 x 0.48 x 0.29 mm 
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Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: integration 

(SADABS; Broker, 2005) 
T mm = 0.133, r max = 0.264 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > 2cr(^ 2 )] = 0.027 
wRiF 2 ) = 0.076 
S = 1.10 
2944 reflections 
190 parameters 
2 restraints 

Primary atom site location: structure-invariant 
direct methods 



8733 measured reflections 
2944 independent reflections 
275 1 reflections with / > 2a(I) 
R mt = 0.036 

#max = 28.0°, <9 m j n = 2.4° 

A = -17-»16 
k = -8— >8 
/ = — 13— »17 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F a 2 ) + (0.0492P) 2 + 0.1443P] 

where P = (F 2 + 2F 2 )/3 
(A/<7) max = 0.001 
A/w = 0.76 e A" 3 
Ay9 min = -0.64 e A" 3 
Absolute structure: (Flack, 1983) 
Flack parameter: -0.003 (9) 

Special details 

Experimental. Face indexed absorption corrections carried out with XPREP 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 



CI— C5 1.413 (6) C7— Fel 1.781 (4) 

CI— C2 1.414(6) C8— Nl 1.481(5) 

CI— Fel 2.128(4) C8— C9 1.511(5) 
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Cl— C5— H5 


125.8 


Nl— Fel— C2 


113.97(14) 


Fel— C5— H5 


124.5 


C3— Fel— C2 


39.82 (16) 


01— C6— Fel 


178.0 (4) 


C4— Fel— C2 


66.40 (17) 


02— Cl— Fel 


174.9 (3) 


C5— Fel— C2 


65.86(17) 


Nl— C8— C9 


113.8(3) 


C7— Fel— Cl 


141.39(18) 
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Nl — C8 — H8A 
C9 — C8 — H8A 
Nl— C8— H8B 
C9— C8— H8B 
H8A— C8— H8B 
CIO— C9— C8 
CIO— C9— Brl 
C8— C9— Brl 
CIO— C9— H9 
C8— C9— H9 
Brl— C9— H9 
C9— CIO— Br2 



108.8 
108.8 
108.8 
108.8 
107.7 
114.1 (3) 
106.4 (5) 
108.7 (3) 
109.2 
109.2 
109.2 
110.3 (3) 



C6— Fel— CI 
Nl— Fel— CI 
C3— Fel— CI 
C4— Fel— CI 
C5— Fel— CI 
C2— Fel— CI 
F3— Bl— Fl 
F3— Bl— F2 
Fl— Bl— F2 
F3— Bl— F4 
Fl— Bl— F4 
F2— Bl— F4 



124.63 (17) 
89.72 (14) 
66.12(17) 
65.86(16) 
39.06(16) 
39.00 (17) 
110.9(4) 
109.7 (4) 
108.4 (3) 

110.3 (4) 
109.1 (3) 

108.4 (3) 



C5— CI— C2— C3 
Fel— CI— C2— C3 
C5— CI— C2— Fel 
CI— C2— C3— C4 
Fel— C2— C3— C4 
CI— C2— C3— Fel 
C2— C3— C4— C5 
Fel— C3— C4— C5 
C2— C3— C4— Fel 
C3— C4— C5— CI 
Fel— C4— C5— CI 
C3— C4— C5— Fel 
C2— CI— C5— C4 
Fel— CI— C5— C4 
C2— CI— C5— Fel 
Nl— C8— C9— CIO 
Nl— C8— C9— Brl 
C8— C9— CIO— Br2 
Brl— C9— CIO— Br2 
C9— C8— Nl— Fel 
C8— Nl— Fel— C7 
C8— Nl— Fel— C6 
C8— Nl— Fel— C3 
C8— Nl— Fel— C4 
C8— Nl— Fel— C5 
C8— Nl— Fel— C2 
C8— Nl— Fel— CI 
C4— C3— Fel— C7 
C2— C3— Fel— C7 
C4— C3— Fel— C6 
C2— C3— Fel— C6 
C4— C3— Fel— Nl 
C2— C3— Fel— Nl 
C2— C3— Fel— C4 
C4— C3— Fel— C5 
C2— C3— Fel— C5 



-0.7 (4) 
-59.7 (3) 

59.0 (3) 
0.1 (5) 
-61.0(3) 

61.1 (3) 
0.6 (5) 
-61.0(3) 
61.6(3) 
-1.0(5) 
-61.5 (3) 

60.4 (3) 
1.1(4) 
60.3 (3) 
-59.2 (3) 

179.4 (3) 
-62.1 (3) 
-67.2 (4) 
173.08 (19) 
-174.8 (2) 
72.1 (3) 
166.0 (3) 
-93.2 (4) 
-19.6(4) 
-32.1 (3) 
-100.9 (3) 
-69.4 (3) 
-57.7 (3) 
-175.3 (3) 
-153.3 (3) 
89.1 (3) 

106.5 (4) 
-11.1(5) 
-117.6(4) 

37.5 (2) 
-80.1 (3) 



C3— C4- 
C5— C4- 
C3— C4- 
C5— C 
C3— C 
C5— C4- 
C3— C4- 
C4— C5 
CI— C5 
C4— C5- 
CI— C5- 
C4— C5- 
CI— C5 
C4— C5- 
CI— C5 
CI— C5- 
C4— C5- 
CI— C5- 
C4— C5 
CI— C2- 
C3— C2 
CI— C2- 
C3— C2 
CI— C2- 
C3— C2 
CI— C2- 
CI— C2- 
C3— C2 
CI— C2- 
C3— C2 
C3— C2 
C5— CI 
C2— CI 
C5— CI 
C2— CI 
C5— CI 



Fel— Nl 
Fel— C3 
Fel— C5 
Fel— C2 
Fel— C2 
Fel— CI 
Fel— CI 
Fel— C7 
Fel— C7 
Fel— C6 
Fel— C6 
Fel— Nl 
Fel— Nl 
Fel— C3 
Fel— C3 
Fel— C4 
Fel— C2 
Fel— C2 
Fel— CI 
Fel— C7 
Fel— C7 
Fel— C6 
Fel— C6 
Fel— Nl 
Fel— Nl 
Fel— C3 
Fel— C4 
Fel— C4 
Fel— C5 
Fel— C5 
Fel— CI 
Fel— C7 
Fel— C7 
Fel— C6 
Fel— C6 
Fel— Nl 



-137.9 (3) 
118.4 (3) 
-118.4 (3) 

80.1 (3) 
-38.3 (2) 
37.3 (2) 
-81.1 (3) 

70.2 (3) 
-171.2(2) 
-67.4 (5) 
51.2 (5) 
167.4 (2) 
-74.0 (2) 
-37.9 (3) 

80.7 (3) 
118.6(3) 
-81.6(3) 
37.0(2) 
-118.6(3) 
-109.4(4) 
9.1 (5) 

148.4 (3) 
-93.2 (3) 

56.1 (3) 
174.6 (2) 
-118.5 (4) 
-80.2 (3) 

38.2 (3) 
-37.0 (2) 
81.5 (3) 

118.5 (4) 

13.8 (4) 
133.2 (3) 
-158.9(2) 
-39.5 (3) 
110.0 (2) 
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C4— C3— Fel— C2 
C4— C3— Fel— CI 
C2— C3— Fel— CI 
C5— C4— Fel— C7 
C3— C4— Fel— C7 
C5— C4— Fel— C6 
C3— C4— Fel— C6 
C5— C4— Fel— Nl 



117.6(4) 
80.4 (3) 
-37.2 (3) 
-113.5 (3) 
128.2 (3) 
153.4 (2) 
35.0(3) 
-19.5 (4) 



C2— CI— Fel— Nl 
C5— CI— Fel— C3 
C2— CI— Fel— C3 
C5— CI— Fel— C4 
C2— CI— Fel— C4 
C2— CI— Fel— C5 
C5— CI— Fel— C2 



-130.6 (3) 
-81.4 (3) 
38.0(3) 
-37.6 (2) 
81.7 (3) 
119.4(4) 
-119.4(4) 



Hydrogen-bond geometry (A, °) 


D—n-A 


D — H 


n-A 


D-A 


D—n-A 


Nl — HL4—F4 


0.92 


2.15 


2.951 (4) 


145 


Nl— HU-Brl 


0.92 


2.79 


3.238 (3) 


111 


Nl — Hlfi-Fl' 


0.92 


2.06 


2.935 (4) 


158 



Symmetry code: (i) x, -y+\, z+ 1/2. 
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